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“Our Lord! Thy reach is over all things, in 
Mercy and Knowledge. Forgive, then, those 
who turn in Repentance, and follow Thy Path" 
— Glorious Qur'an, Surah 40, Ayah 7 


In the name of Allah, Most Gracious, Most Merciful 


Itisa pleasure for the Islamic Academy for Scientific Research 
to provide the reader with one of the very important subjects in the area 
of the relationship between religion and science. In Western societies 
it has often been thought that these two areas should be in conflict with 
each other, or at least that no correlation could exist between them. 
Historically, in fact, this conflict produced two diverging main 
schools, religious and rational or scientific. On one hand, societies 
have valued science for greater knowledge and progress, but on the 
other hand, religion has been valued for maintaining moral standards 
and ethics and for fulfilling spiritual needs, but the two areas have 
been considered mutually exclusive. The issue has been whether the 
conflict between them could be resolved. 

However, the Islamic view has always been that a true revelation 
can only exist in harmony with proven scientific facts. Throughout 
Islamic history, complete harmony and agreement have existed 
between religion and science, and in fact, they have been considered 
mutually inclusive. Scientific achievements and findings progressed 
greatly through the strong encouragement and support by the Islamic 
teachings. 

Thetwo papers presented in this publication reflect this support- 
ive relationship using very direct evidence from the Qur'an and 
Hadith and from the latest scientific research. The fact that a fully 
harmonious correlation is found to exist between the findings of 
modern embryology and the Islamic writings is explained as being a 
proof that the Qur'an is indeed a Revelation from God and that 
Muhammad (peace be upon him) is His Messenger. 


The authors are highly regarded and well-known for their quali- 
fications in the topics in this publication. Sheikh Abdul-Majeed A. 
Zindaniis a very eminent Muslim scholar and has concentrated many 
of his efforts in these types of correlation studies during the past ten 
years at King Abdul-Aziz University, Jeddah, Saudi Arabia. He is 
also the Secretary General of the Islamic Academy for Scientific 
Research (Hay'at Abhath al-I‘jaz al-'Ilmi fi al-Qur'an sa Sunnah). 

Dr. Keith L. Moore is Professor and Chairman of the Department 
of Anatomy, University of Toronto, Toronto, Canada. He is a well 
known scientist and respected researcher in the fields of anatomy and 
embryology, and he is the author of several medical textbooks such as 
The Developing Human (now in its fourth edition), Before We Are 
Born, and Clinically Oriented Anatomy. In 1980, Dr. Moore first 
became aware of many aspects regarding human development which 
are mentioned in the Qur'an and Hadith, and since that time, has 
continued to develop his knowledge in this area and extensively 
supported this type of research in the correlation studies. 

Sheikh Mustafa A. Ahmed spent several years as a lecturer on 
Islamic studies for the Islamic Bureau and Military College in the 
Yemen Arab Republic. Forthe pasteight years he has been associated 
with King Abdul-Aziz University as a researcher in the area of 
correlation studies between the Qur'an, Sunnah, and modern science 
and is a representative for the Islamic Academy for Scientific Re- 
search in the United States. 

The papers were presented in a symposium sponsored by the 
Muslim Students Association at the University of Illinois, Circle 
Campus on May 8, 1990. Due to the high degree of interest generated 
by the presentations, it was decided to publish them. 

We would like to express our appreciation to the authors for their 
continued efforts, the administrators of the University of Illinois for 
their support of the symposium, and the Muslim Students Association 
of UIC for their recognition of the research. The great efforts offered 
by our associate, Mrs. Margaret B. Tobin, should also be recognized. 
Her participation in all aspects of the preparation of this book greatly 
facilitated its publication. 


May, 1990 
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POSITION OF SCIENCE IN ISLAM 


Mustafa A. Ahmed, 
Islamic Academy for Scientific Research, Makkah, Saudi Arabia 


Presentation at the University of Illinois, Circle Campus, Chicago, IL, May 8, 1990 


I. Introduction. 

For many centuries people had mistaken ideas regarding the 
origin and development of the human fetus. For example, they used 
to think that the menstrual blood gave rise to the fetus, since they 
noticed a cessation of the menses during pregnancy. For that reason, 
they believed that the blood itself developed into the fetus. This idea 
was established by the Greeks and prevailed among the scientists in 
Europe until the invention of the microscope in the 17th century. 

And, for many centuries people thought that the earth was the 
center of the universe. With the early development of scientific 
knowledge during the late Middle Agesin Europe, new ideas rejecting 
this information were offered. As you are aware, some scientists 
sacrificed their lives or their freedom as a price for searching for the 
truth, since their ideas were considered to be threats to established 
religious doctrines. 

History and life are filled with similar examples that result in a 
general rule. That rule is that the truth will eventually dominate and 
will conquer and replace the false beliefs and concepts, even if some 
difficulties are initially present. The Qur'an emphasizes this rule in 


many passages, as in the following examples: 
1 
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“ <“ " < А 


“Nay, W We лл! the Truth | against Irpa anā it prevails over it, 

behold falsehood perishes!” (Surah Al-Anbiya, 21: Ayah 18) 

өз T 21625 48,5 البَاطل إن البَاطل كان‎ GSS all ДЬ i 

“And say: “Truth has come, and F alsehood perished: Surely False- 

hood is ever certain to perish.’” (Surah Al-Isra', 17: Ayah 81) 
There reason n for. this result is explained in in the following passage: 


(Y d era Bison) (us Lxi C 
"We created not the heavens and the earth and all between them save 
with Truth, and for a term appointed: But those who reject Faith turn 
away from that whereof they are warned." (Surah Al-Ahqaf, 46: 
Ayah 3) Therefore, one expression of the Truth is in the laws 
controlling the entire creation, and any falsehood works against these 
laws. If this rule did not exist in the universe, your efforts and the 
efforts of all scientists and researchers would be useless. Why? 
Because in such a situation, there would be no way to distinguish the 
truth from falsehood, and the truth would not be dominant. There 
would be no way to realize that those who are conveying false ideas 
are going against the system and laws of the universe. 

The truth will remain and become known, in spite of difficulties 
against it during a specific age or in a specific location. With time, 
more development, progress and achievement will be obtained in the 
sciences and general knowledge, as well as in the area of belief and 
religious concepts. The true, correct facts will become established. 

Ithink you will realize with me that the understanding of Islam, 
as a religion and way of life, passed through some of these types of 
difficulties in the past in Western societies. Many misconceptions 
regarding Islam were propagated through ignorance and sometimes 
through intentional efforts made by those who felt threatened by its 
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teachings. However, with recent developments in rapid communica- 
tions and world travel, in addition to the more honest and objective 
approaches for study and analysis, many difficulties against Islam 
have been removed, and a truthful understanding of the religion is 
now developing in the West. Our meeting today at The University of 
Illinois is evidence for that. 

II. Essential definitions. 

The following definitions are helpful in understanding the topics 
presented today: 

Islam: The linguistic meaning of the word Islam is surrender and 
submission. Therefore Islam means the complete submission and 
obedience of man before Allah (God, Glory be to Him), and it is 
the religion of all Prophets and Messengers as well as a universal 
Message for all humanity. 

Allah (God): He is the Creator and Sustainer of the universe and all 
things. He is One, with no partners, Perfect in all characteristics 
and none is comparable to Him. He is the First without Beginning 
and the Last without End, the Eternal. He is Glorified beyond any 
similarity to any of His creations. He is Self-Subsisting and the 
Maintainer of all Creation. 

Prophet Muhammad (peace be upon him): He is a Servant and the 
Last Messenger of Allah. He was born in Makkah in 570 A.D., 
received the Message of Islam at age 40 and died in 632 A.D. His 
life was well recorded in every aspect and detail, exemplary for all 
mankind, and he was known among his people as the truthful and 
trusted even before receiving the Message. 

The Qur'an: The last and complete Revelation from Allah (God) to 
His Prophet Muhammad (peace be upon him), as a Guidance for 
all mankind. It is literally God's Word, faithfully memorized and 
recorded as it was revealed to the Prophet (peace be upon him), 
and it has been kept, absolutely unchanged, through the centuries. 


4 Qur'an and Modern Science 
Maybe it is important to emphasize the fact that the Qur'an is the 
only revealed Book which has been kept in its original language. 

Hadith (Sunnah): The deeds, words, and approvals, both explicit and 
implicit, of Prophet Muhammad (peace be upon Him) which have 
been collected and narrated through accepted and known channels 
according to specific rules of criticism which apply to the condi- 
tions, situations and characters of the narrators. Maybe itis useful 
here to mention that this type of discipline, which was established 
by the Muslim scholars, is unique for recognizing the credibility 
and authenticity of reports and narrations from various sources. 

III. Supporting evidence for the Messengers. 

Allah (Glory be to Him) created humanity to recognize and 
worship Him through the submission and obedience of His orders and 
commands, in order that we can gain success in this life and happiness 
in the Hereafter. He selected a group of the ideal, righteous people for 
receiving and conveying His Message. He supported them for their 
proclamations of Prophethood with specific evidence and proofs, 
which are known as signs or miracles. Examples are the stick of 
Moses which turned into a snake, and the healing of the sick and the 
raising of the dead by Jesus, through the command of God. 

It is noticeable that the nature of the miracles was compatible 
with the type and level of knowledge of the age and the interests of the 
society. Reasons for this compatibility could be as follows: 

1. To affect the society in an area attracting the most attention and 
general emphasis. 

2. For the arguments of the Prophets to triumph over the objections 
of the leaders and influential people of the society. 

3. Testimony to the miraculous nature of the signs by the most 
knowledgeable scholars in the society, such that the society 
cannot claim a deficiency in its ability to judge the credibility of 
the Message. 
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IV. The significance of the signs. 


V. 


The importance of the signs can be described as follows: 

Since the Message itself is considered an abnormal phenomenon 
as an interactive communication between man and God, when it 
is accompanied by a sign or miracle, the people can recognize its 
truth. The sign is considered abnormal but can be observed as 
evidence, thereby making the claim of Prophethood credible. 
A Prophetis a human being with human capabilities controlled by 
the laws of the universe, but he carries a sign which breaks the 
normal laws, reflecting the support and confirmation of God for 
his claim, since only the Creator, Who is over the universe and 
beyond its physical controls, is able to break these laws. 
The miracles reflect the mercy of God for his servants and 
consideration for the rationalism of their thinking, through pro- 
viding a measure whereby the true Prophets can be distinguished 
from the false. The implicit message is that people are instructed 
to avoid following a faith blindly. 
Characteristics of the last Message. 

The Message of Islam is complete, perfect and the Seal of the 


Messages, as the Qur'an mentions: 


i DOM us uo عم‎ Ld Ls а LT Go 


(Fere BI E) 


"This day have I perfected your religion for you, completed My favor 


upon you, and have chosen for you Islam as your religion.” (Surah Al- 
Ma'ida, 5: Ayah 4) It has three main characteristics: 


1. 


The continuation: Itis a Message to apply through all the ages until 
the Day of Judgment. 

Universality: It is a speech from God as a Guidance and Light for 
all humanity, both as individuals and as societies. 
Comprehensiveness: It is an all-encompassing guidance for all 
ages in all different aspects of life — religious, social, political, 
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and economical — in a harmonious integration. 

The occurrence of these characteristics in one Message means 
that the Qur'an, the Book of the Message, is itself a miracle and sign 
of Islam. The Prophet (peace be upon him) stated that the Qur'an, or 
Revelation, was Ше sign bestowed upon him: 


قال ,~ lll‏ صلى alll‏ عليه Ct ies‏ من الأنبيآء а M uS‏ من الآيات 
«le. C‏ آمن عليه Gb R]‏ کان Un, Мы «I‏ رد dI СЇЙ‏ 8 
ol‏ اکرن Соб y‏ يوم القیامة". iussi Oly)‏ فتح الباری ATA‏ 
ورواه مسلم GES ә‏ الإيمان) 
“There has never been a Prophet amongst the prophets who was not‏ 
bestowed with a sign amongst the signs which were bestowed (on the‏ 
earlier prophets). Human beings became believers through them,‏ 
and verily what I have been bestowed was a Revelation which Allah‏ 
revealed to me. I hope that I will have the most followers on the Day‏ 
of Resurrection.” (related by Al-Bukhari and Muslim)‏ 
And, God (Glory be to Him) mentioned that the greatest miracle‏ 
for Prophet Muhammad (peace be upon him) is the Qur'an:‏ 
Ú,‏ گنت تتلو من 4L$‏ من US‏ ولا 355{ (Ы ey‏ لارتاب odbil‏ 


у тал, 555 C ШШ اورا‎ о „з ae E 
& Gf Ji عند‎ eU GI من ریه قل‎ UD GL 221%] IJ, «ој 
ij fs إن فى‎ re الكتاب تخل‎ LL ера меб pl) суме تذیر‎ 
а CS gd ل کقی‎ „ШЫ SS 
هُم الخاسرون».‎ IG) DL 0,5 ЈЕ ЕЛ والأرض والّذين‎ 
(a ۲-١۸ SUT : العنکبوت‎ 3,42 

“And you were not able to recite a Book before this (Book came), nor 
are you (able) to transcribe it with your right hand; in that case, 
indeed, would the talkers of vanities have doubted. Nay, here are 
Signs self-evident in the hearts of those endowed with knowledge, and 
none but the unjust reject Our Signs. Yet they say: ‘Why are not Signs 
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sent down to him from his Lord?’ Say: ‘The Signs are indeed with 
God; and I am indeed a clear Warner.’ And is it not enough for them 
that We have sent down to you the Book which is rehearsed to them? 
Verily, in it is Mercy and a Reminder to those who believe. Say: 
‘Enough is God for a Witness between me and you: He knows what is 
inthe heavens and on earth. And itis those who believe in vanities and 
reject God, who will be the losers." (Surah Al-‘ Ankabut, 29: Ayat 48- 
52): 

Since the Qur'an is a continuous message and sign or miracle, as 
advances are made in any field of knowledge, the Qur'an will become 
manifest as a miracle with regard to that field. As an example, during 
the time of the Revelation, the Arabs were very talented in Arabic 
literature and poetry, and often held competitions in poetry, thereby 
raising the language to a very high standard. However, when they 
heard the Qur'an, they were astonished at the eloquence and expres- 
siveness.of its language to the extent that some described its effect 
upon the people as a magical influence. Since their skill in language 
was highly developed, the linguistic aspect of the Qur'an was the main 
proof of its Divine Source. 

Today is the age of science. Many advancements have been 
achieved at a rapid pace, and science is respected over any other field 
as a search for truth. However, the Qur'an, through its continuously 
miraculous nature, is now proving with its unprecedented knowledge 
in scientific matters that it is truly the Words of the Creator, and 
nothing is hidden from His Knowledge. 

In the interest of science, the issue is raised as to whether any of 
the scientific knowledge or religious heritage of the past provided 
correct scientific information. Fragments of ancient knowledge exist 
from the past, but based upon our modern discoveries, some of it is 
correct, and much of itis incorrectand mixed with superstitions. Even 
our modern knowledge is likely to be found in error in many ways in 
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the future, after further accumulation of data and greater development 
of scientific instrumentation. Therefore, it is extremely amazing to 
find an ancient text correctly referring to areas such as the stages of 
human development, the origin, present status, and future of the 
universe, and the classification of rain clouds, and furthermore, this 
text is free from any error. 

In addition to the main miraculous aspect which is compatible 
with the knowledge of each particular age, the entire construction of 
the Qur'an, as a solution for all difficulties in all aspects of human 
existence, has continued as a unique guidance, proving its Source is 
beyond human capacity. 

VI. Results of the Qur'anic miracle. 

The main results for this phenomenon are indicated as follows: 
1. The sign or miracle is compatible with the developing knowledge 

of humanity and accompanies the progress of advancement. 

2. The message can be implemented in real life at an ideal, practical 
level. The constant and flexible needs and aspects of life are 
ideally distinguished, according to the different ages and loca- 
tions of societies. 

3. The Qur’an refers to many fields, and it is with ease that individu- 
als of various backgrounds can understand its arguments and 
evaluate its credibility. 

4. Other religions have deviated from their original messages and 
have been influenced by human thoughts and desires. As a result, 
many people have considered religions to be false accounts and 
superstitions. Therefore, the Qur'an carries strong evidence to 
counter these negative suspicions. 

5. The Qur'an emphasizes its accuracy and purity from any mis- 
takes, distinguishing it from any human production. It raises a 
challenge to any who dispute regarding its Message to produce a 
similar book, or ten chapters, or even one chapter comparable to 
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it. The Qur'an gives the result of this challenge in the following 
passage: 
at У gl à Jes M a e Gall Go zt ud Је 
(AA XE: (سورة الإسراء‎ e M pean بمغله ولو گان‎ 
“Say: Verily, though mankind and Jinn should assemble E 
produce the like of this Qur' an, they could not produce the like 
thereof though they were helpers of one another." (Surah AI- 
Isra’, 17: Ayah 88). Fourteen hundred years have passed since this 
challenge was issued and the nonproductive result emphasizes the 
Qur'an's position and its Great Source. 
. The Qur'an provides many facts regarding the physical world, 
corrects mistaken ideas, and attracts attention towards new areas 
of research, as will be shown in the following presentation by Dr. 
Moore. 
Although the Qur'an and Hadith include much information in 
scientific areas, the overall nature of the Qur'an is to provide 
guidance and instruction to humanity. As the following passages 
mention: 


Sz, اتبع‎ > Ш به‎ сме соме LEG 25 Шот 8 К 
صراط‎ J! мезе) © оз эй d! sn Ç من‎ ез» pen ges 

TET GST ва | (سورة‎ pi 
“Now has come unto you Light from Allah and a clear and 
articulate Book, whereby Allah guides him who seeks His good 
pleasure into paths of peace and safety. He leads them out of 


darkness into Light by His decree, and guides them to a Straight 
Path.” (Surah Al-Ma'ida, 5: Ayat 15-16) 


gon الذين‎ oca 5068 هي اقوم‎ a 0 sre o DII Ба ن‎ 


(a x : رة الإسراء‎ “Gad Lal ن لهم‎ Ж 
“Verily this Qur'an does guide to that which is most right (or 


10 Qur'an and Modern Science 


stable), and gives the glad tidings to the believers who work deeds 
of righteousness, that they shall have a magnificent reward.” 
(Surah Al-Isra’, 17: Ayah 9) Details in social and theological 
areas are given, since itis beyond human capacity to develop these 
areas ideally without conflict, while most details regarding the 
physical world are left to human discovery, since mankind's 
capacity is qualified for study in these areas. 

8. Islamencourages mankind to seek knowledge and advance in our 
discoveries, promising us a great reward, and these efforts are 
considered part of the worship of God, since they are made with 
the intention of obedience to Him. This encouragement resulted 
in the establishment of a very great Islamic civilization in an 
amazingly short amount of time. It remained for many centuries 
until Europe, building upon the Islamic accomplishments, made 
further advancements in the areas of science and technology. 

VII. Islamic achievements. 

During a meeting with a professor in astronomy at the University 
of Illinois at Champaign, I mentioned how the Qur'an speaks about 
very advanced topics in different scientific fields, such as embryol- 
ogy, physiology, astronomy, geology and meteorology, and that even 
though the age of the Qur'an is now about 1400 years, modern 
scientific knowledge is agreeing with its words. His expression was 
of wonderment, and then he attempted to interpret this phenomenon 
by saying, “It is, of course, amazing, but I am aware that the Arabs 
made many great advancements in these fields, and they were leaders 
in the Middle Ages. Until today, we are using Arabic names for the 
stars." 

I replied in agreement that what he had mentioned was true, but 
that the subject needed some detail and clarification, since the Arabs 
during the time of the revelation of the Qur'an were mainly illiterate 
and backwards among the civilizations. Other civilizations, such as 
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the Roman and Persian, were advanced at that time. 

It is true that the teachings of the Qur'an and the Sunnah of the 
Prophet (peace be upon him) have inspired the Muslims, both Arabic 
and non-Arabic, to achieve rapid progress in the scientific field. As 
examples, are the fields of mathematics, since they invented algebra, 
which is still used with the same Arabic name in the English language, 
and the Arabic numerals were transferred to Western writing and still 
in use today. Before any other people, the Muslims attempted to 
measure the height of the atmosphere in order to determine the first 
light of dawn, since this knowledge would have significance for 
Islamic religious practices. The first scientist to attempt this measure- 
ment was Ibn Mu'adh in the 1 1th century. In the field of anatomy, Ibn 
An-Nafees was the first to describe the blood circulation. In the 12th 
century, in the field of astronomy, and by using advanced mathemat- 
ics, Sanad Ibn Ali proved that the earth is smaller than the sun and 
bigger than the moon. 

There is no doubt that the Qur'an has corrected some of the 
scientific misconceptions which were dominant at that time. For 
example, in the 11th century, the Muslim scholar, Ibn Hazm men- 
tioned that the earth is round according to indications in the Qur'anic 
passages. Also, in the 14th century, Ibn Hajar (773-852 AH; 14th 
century AD) stated: 

“The anatomists claim that the fetus is created from the menstrual 
blood of the woman, but the Islamic passages [Qur'an and Hadith] 
reject and refute their ideas." (Ibn Hajar Al-‘Asqalani, Fath Al-Bari) 

Therefore, the Islamic achievements in the scientific fields were 
the result of the Qur’anic teachings. The Qur’an preceded the Islamic 
civilization and was not a production of it. Additionally, Muslims 
began to lose their leadership in the scientific fields after they became 
distant from the Qur’anic teachings, and as a result, their societies 
began to degenerate and their motivation declined. This situation is 
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in contrast to the situation in Europe, where scientific progress 
developed after a rebellion against religious doctrine which was 
threatened by its contradiction with scientific discoveries. 

VIII. Confirmation of the Qur'an. 

Allah (Glory be to Him) emphasizes in the Qur'an that human 
discoveries and scientific development are praised in Islam and are 
considered as evidence of the Truth of the Qur'an. The following 
passage mentions: 

Ар зей أنه‎ e ш <= انهم‎ уз, فى الآقاق‎ СТ меи 

(от zT : Lei 229) «15 شهید‎ iJ آنه على‎ cep E 
"Soon We will show them Our signs in the farthest regions of the 
heavens and earth until it becomes manifest to them that it is the Truth. 
Is it not sufficient for them that your Lord does witness all things?" 
(Surah Fussilat, 41: Ayah 53) 

Another passage says: 

£o «US C pú, a G LS ed ш. d Sii 

SES фу (Y Ç cul 
"And say: 'Praise be to God, Who will soon show you His Signs, so 
that you shall know them' ; and your Lord is not unmindful of all that 
you do." (Surah An-Naml, 27: Ayah 93) 

God described the impression and reaction of scholars and of 
those who have knowledge as the first people who are going to 
recognize the facts and bear witness for the Source of the Qur'an and 
that it is a Guidance for the straight path. The Qur'an says: 
ويهدى إلى صراط‎ беј هو‎ 2b, من‎ АШ) أنزل‎ Gil „ЫЛ «ويرى الذين أتوا‎ 

a xl S 25512.) الحميد»‎ dl 
"And those who have been given knowledge realize that the Revela- 
tion sent to you from your Lord is the Truth and that it guides to the 
Path of the Exalted in Might, Worthy of all praise." (Surah Saba’, 34: 
Ayah 6) 
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The following presentation by Dr. Keith Moore provides evi- 
dence for the truth of these passages. 
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I. Historical background. 

The first scientific studies in embryology known to us were made 
by the Greeks, beginning in the 5th century B.C. Hippocrates, “the 
Father of Medicine", and later, Aristotle examined chick embryos and 
concluded that man's development was similar to that of the chicken. 
The early part of the historical record are dominated by the writings 
of Aristotle and Galen, and from the time of Galen (circa 200 A.D.) 
until the 16th century, no major advances in our knowledge of 
embryology were recorded in the literature of Western science. 
Consequently, as far as we know, until the revelations in the Qur'an, 
man was relatively ignorant about his reproduction and development. 

It was not until the invention of the microscope (Figure 1) in the 
17th century that any significant new information was added to the 
embryological knowledge. Previously, and until the 16th century, the 
embryo was said to develop from a coagulum (clot) of blood and seed, 
which was a misconception of Aristotle carried down through the 
centuries. Menstrual blood was commonly thought to give rise to the 
embryo, and then spermatozoa or sperms were discovered with the 
microscope. However, these discoveries were associated with a great 
deal of imaginative thinking, and in 1694, the spermatozoan was said 
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A 


Figure 1. A, photograph of a Leeuwenhoek microscope (1673). B, lateral view of illustration 
ofits use. The object under examination was held in front of the lens on the point of the short 
rod, while the screw arrangement was used to adjust the object under the lens. (Reproduced 
with permission from Moore, K.L., The Developing Human, Clinically Oriented Embryology, 
4th ed., Philadelphia, 1988) 


to contain a miniature human being, or homunculus (Figure 2)! 
According to this result, the female contribution to human develop- 
ment was minimized. The fact that the sperm and ovum were 
necessary for conception was not known until the 18th century. It was 
not until later refinements were made in the optical qualities of 
microscopes and more controls were exerted over experimental 
methods, that the very earliest aspects of embryological growth could 
be recorded. 

II. Concept of stages. Later developments in embryology involved 
the concept of stages, and the first attempts to arrange human embryos 
in stages were made towards the end of the 19th century. These efforts 
continued during the early part of the 20th century. In 1914, Mall 
arranged 266 human embryos in a series of stages. Twenty-eight 
years later, Streeter classified human embryos in 23 stages which he 
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Figure 2. Hartsoeker's drawing ofa human 
spermatozoan containing a homunculus 
(from his Essay de Dioptrique, 1694). (Re- 
printed with permission from Meyer, 1939) 


called developmental horizons. Streeter's classification was used 
worldwide until 1973, when O’Rahilly developed a more detailed 
system for classifying human embryos, particularly during the first 
three weeks of development. These Carnegie stages have received 
international approval and are based on various developmental events 
and morphological criteria (Figure 3). 

A major difficulty in the classification terminology is the fact that 
the shape of the embryo is continuously changing. The principles for 
nomenclature and terminology for descriptive embryology are that 
the terms applied to a particular development should be descriptive of 
what the embryo really looks like. There should also be full agree- 
ment between the term and the nature of the development, events 
occurring in the embryo at that stage. In order to avoid confusion, 
each term should define a stage which has a clear beginning and end 
as is possible to avoid any overlap between stages, or on the other 
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hand, to avoid any gaps between one stage and another. 

III. Qur'anic terminology. Until recently it was not known that the 
Qur'an, the holy book of the Muslims, and the Sunnah, or Hadith, the 
teachings of Muhammad (peace be upon him), contain many citations 
referring to the stages of human development. Until recently these 
statements were not clearly understood, since they referred to details 
in development which were scientifically unknown in earlier times. 

In fact the Islamic system for classifying embryos is amazing 
since it was recorded in the 7th century A.D. Although Aristotle, the 
founder of the science of embryology, realized that chick embryos 
developed in stages from his study of hens eggs in the 4th century 
B.C., he did not give any details about these stages. Also, the early 
human embryo is of such a minute size that detailed studies would 
have been impossible without the microscope. As far as is known 
from the history of embryology, little was known about the staging 
and classification of human embryos until the last 100 years, as was 
just mentioned. Moreover, the Qur'anic terminology fulfills the 
principles for nomenclature and terminology. 

For this reason, the descriptions of the human embryos in the 
Qur'an cannot be based on any scientific knowledge in the 7th 
century. The only reasonable conclusion is that these descriptions 
were revealed to Muhammad (peace be upon him) by God. He could 
not have known such details because he was an illiterate man with 
absolutely no scientific training. 

The following passage from the Qur'an introduces the concept of 
stages in human development 


9 «36 АО فى‎ у 2; من‎ GE ASU „Шә 8 

GUSTA: v| J 
“God makes you in the wombs of your mothers in stages, one after 
another, within three veils of darkness” (Surah Az-Zumar, 39: Ayah 
6). The embryo develops in the mother's womb (uterus) protected by 


three veils or layers (Figure 4). 
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The Qur'an and Sunnah have classified the stages of human 
development as follows: 


IB GLE Sa‏ من ШШЕ sou‏ فى قرار qi‏ فم 
CJ‏ ثم Ш „Л‏ خر за блг) “bi o 01 US‏ 
آیات ٤-۱۲‏ ۱) 
“We (God) created man from a quintessence of clay. We then placed‏ 
him as a nutfah (drop) in a place of settlement, firmly fixed, then We‏ 
made the nutfah into an alaqah (leech-like structure) and then We‏ 
changed the alaqahinto amudghah (chewed-like substance),then We‏ 
made out of that mudghah, izam (skeleton, bones), then we clothed the‏ 
skeleton with lahm (muscles, flesh), then We caused him to grow and‏ 
come into being and attain the definitive (human) form. So, blessed‏ 
be God, the best to create" (Surah Al-Mu'minoon, 23: Ayat 12-14).‏ 
This passage describes three main stages: (1) the nutfah, or drop stage;‏ 
the shaping stage (khalq); and (3) the growth stage (nash'ah).‏ )2( 
These three stages are further subdivided in the passage and in other‏ 
Islamic passages.‏ 
The nutfah stage involves the sperm and ovum and their union to‏ 


Figure 4. Section of woman at 30 weeks of 
pregnancy. The three veils of darkness are: 
1 represents the anterior abdominal wall, 2 
the uterine wall and 3 the amniochorionic 
membrane. (Modified and reproduced with 
permission from Moore, K.L., Before We Are 
Born, Basic Embryology and Birth Defects, 
3rd ed., Philadelphia, 1989) 
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form the fertilized zygote, the cell division to form the blastocyst, and 
the implantation into the uterus. The shaping stage is further divided 
intothe alaqah, mudghah, izam and lahm stages. During the latter part 
of this stage, the embryo also develops a human appearance and 
undergoes a straightening of its bodily form. The growth stage 
includes what is known as the fetal period and involves modifications 
in bodily proportions, the development of the individual appearance 
or features, and the growth and refinement of various organ systems. 
IV. Thenutfah stage. The nutfah means “a small amount of fluid or 
a drop of it". As the first stage, called the nutfah, it includes five 
phases or substages, which involve the mixing of male and female 
germinal fluids, fertilization, implantation and early cell divisions. 
A. Phases of the nutfah. 

1. Al-ma'ad-dafiq (the gushing fluid; a drop emitted). 

Itis known that the male discharge gushes forth, as indicated in 
the following Qur'anic passage: 

(А о EST : دافق» (سورة الطارق‎ ples من‎ o . o ۾‎ ~ oU ју 
“Letman but thinkfrom what he is created! He is created from a drop 
emitted." (Surah At-Tariq, 86: Ayat 5-6) 

The grammatical analysis of the Arabic verb for “emitted” shows 
us that the meaning in the above Qur'anic statement is that the 
discharge is self-emitting, and thus, motile. 

Modern science has now proven that in order for fertilization to 
occur, the spermatozoa must be motile and active (Figure 5). It has 
also been proven that the female discharge, which contains the ovum, 
is expelled to the fallopian tube and that it must be moving within it 
for fertilization to occur (Figure 6). 

The fact that the semen contains prostaglandins which induce 
uterine contractions and may aid in the transport of sperm to the 
fertilization site is yet another aspect of motility. 

Other components to the process involve important components 


Human Development in the Qur'an, Sunnah and Modern Science 25 


Figure 5. Sperm, magnified about 450 times. Each has an oval, slightly pointed head, short 
body and whiplash tail, which provides the motility that assists in the transport of the sperm 
to the fertilization site. (Reproduced with permission from Lennart Nilsson et al, A Child is 


Born, Dell Publishing Company, 1976) 


of the female fluid. During the fertile phase of the woman's menstrual 
cycle, the cervical mucus, which is otherwise fairly impervious to 
sperm, becomes clear and gel-like through a realignment of its 
molecules and allows the sperm to pass. Enzymes secreted by the 
linings of the uterus (endometrium) and the oviducts remove glyco- 
proteins from the head of the sperm and capacitate it. Unlessthey have 
been capacitated, sperm are unable to fertilize ova. In addition, 
enzymes secreted by the oviducts loosen the follicular cells surround- 
ing the ovum, thereby exposing its protective membrane to the sperm. 

The fact that the fluids of male and female are involved with 
fertilization was mentioned in the following hadith: 
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Figure 6. Unfertilized ovum in the folds ofthe oviduct and surrounded by follicular cells. The 
folded mucus membrane of the oviduct secretes enzymes which gradually loosen the outer 
envelope of cells and allow the sperm to reach the protective membrane of the ovum. 
(Reproduced with permission from Lennart Nilsson in The Incredible Machine, National 
Geographic Society) 


. 


Че رسول الله = الله عليه‎ Jus ؟‎ SEIEN E ad ئم قال:‎ 
Te oly) О abs الرجل ومن‎ abs من‎ > G ЈЕ من‎ беж 0 
ый فی‎ 

“When the Prophet (peace be upon him) was asked by a Jewish 
person, “О, Muhammad, what is man created from?’ The Prophet 
answered, ‘O, Jew, he is created from both: from the fluid of the man 
and the fluid of the woman’” (Musnad Ahmed). Thus the word nutfah 


used in the hadith is a very comprehensive term. 
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2. Sulalah. 
Sulalah refers to the selection from the male and female fluids, 
as the following passages mention: 
كتاب النكاح » باب العزل)‎ : L «(صحيح‎ 7. УЉА يكون‎ VUES ما من‎ 
"Not from all the fluidi is the offspring created” (Sahih Muslim: Kitab 
An-Nikah, Bab Al-Azl). 

(A GT :۲۲ BI P, من ماء مهين»‎ TL من‎ LS Аз eor 
"Then He (God) made his (man' 5) progeny from a quintessence 
(sulalah) of a lowly fluid" (Surah As-Sajdah, 32: Ayah 8). Thus the 
creation from both fluids occurs through a special selection. The 
Qur'anic term for this selection is sulalah, which means in Arabic 
“gentle extraction from fluid". It is now known that both ovum and 
sperm are gently extracted from their fluid environments in the 
process of fertilization. The ovum is selected from a long stream of 
follicular fluid, while one sperm out of millions is selected from the 
seminal fluid. The first sperm which touches the cell membrane of the 
ovum enters easily, but immediately afterwards a rapid physical, 
chemical change occurs in the cell membrane, selecting that sperm 
only and all other sperm are locked out (Figure 7). 

3. Nutfah amshaj. 

The fertilized ovum, or zygote, takes the form of a drop or nutfah 
amshaj (drop of mingled fluid). As God says in the Qur'an: 

(т 7 ivi ball 855) «tol ahs الإنسان من‎ GE бр 

“We created man from a drop of mingled “fluid (nutfah amshaj)" 
(Surah Ad-Dahr, 76: Ayah 2). An important point with regard to this 
phrase is the fact that “nutfah” is a singular noun while “amshaj” is a 
plural modifying adjective. According to conventional rules of 
grammar, singular nouns are normally modified by singular adjec- 
tives, and thus the term “nutfah amshaj" was a mystery to earlier 
Qur'anic scholars. However, this peculiarity in the language can now 
be explained, since we now know that the zygote remains singular as 


28 Qur'an and Modern Science 


Figure 7. Two electron microscope images. Upper, the sperm has justtouched the surface 
of the ovum. Lower, the head of the sperm has entered the ovum. At this time the cell 
membrane of the ovum locks out all the other sperm. This process in the nutfah stages is 
known as sulalah, since one sperm and one ovum have now been selected to combine and 
initiate human development. After entering the cell, the tail and outer coat of the sperm 
dissolves and the genetic material will combine. (Reproduced with permission from Lennart 
Nilsson et al, A Child is Born, Dell Publishing Company, 1976) 
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a nutfah, while internally the chromosomes and other contributions 
from the sperm and ovum form a plural mixture described as amshaj. 
Therefore, from a scientific point of view, “amshaj” is entirely 
accurate as a plural adjective modifying the singular “nutfah”, which 
is really a multifaceted single entity. 

This stage continues its development, maintaining the shape of 
the nutfah, but dividing into smaller and smaller cells called blas- 
tomeres, until four days later it forms a spherical mass of cells known 
as a morula. Five days after fertilization the nutfah then forms a 
blastocyst as the morula's cells separate into two parts (Figure 8). 
During this time the term amshaj very appropriately applies to the 
nutfah in all of its developments, since it continues to be a multifac- 
eted entity. 

4. Taqdeer. 

In the early formation of the nutfah amshaj, the chromosomes 
from both parents mix and form diploid pairs. This genetic mixture 
will determine the characteristics of the child as well as the child's sex. 
As the Qur'an mentions: 

па ТА en 33572). ah eas AR ID aii ар 
“He created him from nutfah and immediately laid down the plan or 
program of his [future development] (faqaddarrah)" (Surah ‘Abasa, 
80: Ayah 19). 
5. Harth. 

In the last phase of nutfah amshaj, the blastocyst implants into the 
endometrium or uterine stie This passage from the Ougan states: 
(vv Т:Т 2 JI бул) сре شنتم‎ uu فاتوا حرتگم‎ So 5С, 
“Your wives are a tilth ( EG )unto you, so approach your tilth when 
or how you will" (Surah Al-Baqarah, 2: Ayah 222). “Tilth” (harth) 
refers to cultivation of the soil. 

The last step of the nutfah stage begins with the implantation of 
the blastocyst and is called the harth phase. The Qur'an considers this 
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Figure 8. Cleavage of the zygote and formation of the blastocyst or nutfah amshaj. Ato D 
show various stages of cleavage in developmental stage 2. The period of the morula begins 
at the 12- to 16-cell stage and ends when the blastocyst forms, which occurs when there аге 
50 to 60 blastomeres present. E to Fare sections of blastocysts in developmental stage 3. 
The zona pellucida has disappeared by the late blastocyst stage at five days. The polar 
bodies shown in A are small, nonfunctional cells that soon degenerate. (Reproduced with 
permission from Moore, K.L., The Developing Human, Clinically Oriented Embryology, 4th 
ed., Philadelphia, 1988) 
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process analogous to the cultivation of the soil and the lining of the 
uterus like the soil in which a seed develops. Indeed, the blastocyst 
embeds (“roots”) itself into the endometrium owing to substances 
released from cells which will eventually form the placenta, just as a 
seed embeds itself into the soil (Figure 9). Embryologists now use the 
term implantation in describing this event, and in Arabic “implanta- 
tion" is translated as "al-ghars" which is very similar in meaning to 
“а]-Һаг‹һ”. 

Thus ће Qur'an has described all aspects of the nutfah stage from 
beginning to end, using scientifically accurate and descriptive terms 
for each phase (Figure 10). The developments and structural changes 
which occur during the nutfah stage are impossible to detect without 
a microscope due to the minute size of the nutfah (Figure 11). 

V. The shaping (khalq) stage. 

A. The alaqah stage. The second or shaping stage, begins as the 
alaqah, an Arabic word meaning “a leech”. During the early shaping 
stage, the embryo loses its rounded shape and elongates until it takes 
the shape of a leech (Figure 12). The similarity between the embryo 
апа а leech is truly amazing. The embryo is attached to the wall of the 
chorion - the chorionic sac - which has chorionic villi which are 
attached to the endometrium or lining of the uterus. The embryo is 
surrounded by amniotic fluid just as the leech is surrounded by water. 
Internally, the embryo acquires a primitive circulatory and nervous 
system during this stage. Thus the term, alaqah, refers to the leech- 
like external appearance of the embryo, as well as to its clinging 
relationship to the uterus, and is an appropriate descriptive term for 
this stage. 

Another meaning mentioned by the interpreters for alaqah is 
“similar to a blood clot", and the external appearance of the embryo 
during this phase is similar to that of blood, due to the appearance of 
the primitive heart and cardiovascular system. The blood does not 
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Figure 9. Illustration of the 
implantationof a blastocystinto 
the endometrium during the 
harth phase. The actual size of 
the conceptusis about0.1 mm. 
A, Section through a blasto- 
cyst partially implanted in the 
endometrium at about eight 
days. The amniotic cavity is 
slit-like. B, An enlarged view of 
a slightly older blastocyst after 
removal from the endometrium. 
The syncytiotrophoblast has 
become more extensive at the 
embryonic pole and the amni- 
otic cavity has become much 
larger. C, Section through a 
blastocyst of about nine days 
implanted in the endometrium. 
Spaces or lacunae have ap- 
peared in the syncytiotrophob- 
last, and these soon communi- 
cate with the endometrial ves- 
sels. This type of implantation, 
in which the blastocyst be- 
comes completely embedded 
in the endometrium, is known 
as interstitial implantation. (Re- 
produced with permission from 
Moore, K.L., The Developing 
Human, 4th ed., Philadelphia, 
Saunders, 1988) 


Qur'an and Modern Science 


amniotic cavity 


blastocyst h 
cavity 2 


endomelrial 
gland 


- endometrial 
capillary 


syncytiotrophoblast 


- embryonic 
epiblast 


Š cylotrophoblast 


5 embryonic hypoblast 


exocoelomic (Heuser's) membrane 


primary yolk 
sac 


— syncytiotrophoblast 
г amnion 


bilaminar 
_ embryonic 
disc 


exocoelomic 
~ membrane 


. maternal blood in 
lacunae 


bilaminar 
embryonic disc 


N a ees. Я 
extraembryonic endometrial 
mesoderm 


epithelium 


Human Development in the Qur'an, Sunnah and Modern Science 33 


blastocysts 


morula eight-cell four-cell two-cell zygote 
stage stage stage 
1 
— و‎ D = ف‎ S 


endometrium 


myometrium 


mature DR fimbria 


follicle secondary 


oocyte 


Figure 10. Diagrammatic summary of the nutfah stage during the first week of human 
development. The description, sulalah, applies to the selection at fertilization. The term 
nutfah amshaj applies to the time from the formation of the zygote (day 1) through the 
formation of the morula and early blastocyst (days 4 to 5). Harth refers to the implantation 
which begins at day 6. (Reproduced with permission from Moore, K.L., The Developing 
Human, 4th ed., Philadelphia, Saunders, 1988) 


begin to circulate until the end of the third week (Figure 13), but on 
the twenty-first day, the heart of the embryo connects with the blood 
vessels in the embryo, the connecting stalk, the chorion and the yolk 
sac, and the blood starts to circulate. Thus the embryo takes the 
appearance of a blood clot even though its blood is fluid, and these 
features incorporate the other meaning of “a blood clot” for the alaqah 
phase. 

B. The тидећаћ stage. The embryo at 24-25 days is finishing the 
alaqah stage. It changes into the mudghah stage at 26-27 days. 
Indeed, the transformation from alaqah to mudghah is very rapid, and 
during the last day or two of the alaqah stage, the embryo is beginning 
to develop some of the characteristics of the mudghah, e.g. the bead- 
like somites begin to appear (Figure 14). 
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Figure 11. Drawings of human blastocysts during the harth phase of the nutfah stage. The 
trophoblast expands rapidly during this period while the embryo has a relatively minute size 
(x 25). The arrows indicate sketches which show the actual size of the blastocysts at the 
gestational ages indicated. The detailed description given for the nutfah in the Quran and 
Hadith is amazing, considering the actual size involved as well as the gestational age, since 
the end of the nutfah stage (day 14) coincides with the time usually expected for menstrua- 
tion, and it is not likely that a woman would know she is pregnant before this time. 
(Reproduced with permission from Moore, K.L., The Developing Human, 4th ed., Philadel- 
phia, Saunders, 1988) 


The word “mudghah” means a piece of substance which has been 
chewed, and as used to describe this next phase of embryonic 
development, it should apply with the shape of a substance that the 
teeth have chewed. 

In fact, the appropriateness of the term mudghah has been 
indicated in modern embryology. It has been determined that after the 
formation of the embryo and the placenta at this stage, the embryo 
receives its nutrients and energy, thereby rapidly increasing the 
growth process. The bodily masses, called somites, from which the 
bones and muscle will form, start to appear. Due to the multitude of 


Human Development in the Qur'an, Sunnah and Modern Science 35 


cut edge of amnion 


тт» \ 
& = i T Nem mes 


forebrain- 


heart 


Figure 12. Drawings illustrating the similarities in appearance between a leech (alaqah) and 
a human embryo. A shows a leech. (Modified from Hickman, C.P. etal, Integrated Principles 
of Zoology, 6th edition, St. Louis, The C. V. Mosby Co., 1979) B shows a lateral view of an 
embryo at days 24 to 25 of the alaqah stage during folding, showing the large forebrain and 
the ventral position of the heart. (Reproduced with permission from Moore, K.L., The 
Developing Human, Clinically Oriented Embryology, 4th ed., Philadelphia, W.B. Saunders 
Co., 1988) 
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Figure 13. Diagram of the primitive cardiovascular system in an embryo during the alaqah 
stage (about 20 days). At this stage, the embryo is now dependent on the maternal blood 
for its nutrition. Due to the presence of large amounts of blood present in the embryo and 
the chorion, the description of alaqah as a blood clot is clear. (Reproduced with permission 
from Moore, K.L., The Developing Human, Clinically Oriented Embryology, 4th ed., Philadel- 
phia, W.B. Saunders Co., 1988) 
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Figure 14. Drawings of embryos during the fourth week. A, B, and C, Lateral views of the 
embryos, showing 16, 27, and 33 somites respectively. A, The embryo in the last day of the 
alaqah stage. Band C, Embryos in the beginning of the mudghah stage. (Reproduced with 
permission from Moore, K.L., The Developing Human, Clinically Oriented Embryology, 4th 
ed., Philadelphia, W.B. Saunders Co., 1988) 


bead-like structures or somites present, the embryo has the appear- 

ance of a substance that has been chewed and imprinted by the teeth. 

The processes of this period can be recognized in the following points: 

1. The appearance of the somites or “imprints” changes continuously, 
just as teeth imprints change on a substance with each act of 
chewing. The embryo changes its overall shape, but the structures 
derived from the somites remain. 

2. The embryo turns in its position due to modifications in its center 
of gravity as new tissues form, similar to the turning of a substance 
during chewing. 

3. Just as a chewed substance becomes curled before being swal- 
lowed, so does the back of the embryo become curved. 

4. As the somites form, the internal features of the embryo in the 
mudghah stage are partly differentiated into organ anlage and 
partly undifferentiated, and this description is also stated in the 
Qur'an: 
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(о XS iry الحج‎ 5,5-0) Wii 3, UG Xx. من‎ Ab 
"Then out of a chewed-like substance partly differentiated and 
partly undifferentiated” Surah Al-Hajj, 22: Ayah 5). 
Thus the term mudghah is very meaningful, since the embryo is 
a lump of irregularly shaped tissue at this stage, and the creation of 
systems is occurring while the overall process is incomplete. Some 
of the organs will form in the mudghah stage and some will form in 
later stages. 
C. Theizam stage. The subsequent phase of developmentis referred 
to as izam which means “bones”, and the fetus does indeed acquire a 
cartilaginous skeleton of bones after the mudghah stage. Formation 
of bone does not begin uniformly throughout the body. Rather, there 
is a sequential appearance of bony tissue. In recent decades, the 
process of osteogenesis (bone formation) in the human embryo has 
been reasonably well documented. Bone development in the limbs 
commences in the embryonic limb buds from mesenchymal cells. 
Primary ossification centers appear in the femur during week 7 
(Figure 15) and in the sternum (breast bone) and the maxilla (upper 
jaw) during weeks 8-9. The timing of the izam phase has been 
mentioned in the following hadith: 
^^ [SP JG bo sie ان رر ال لر‎ ok нео 
loin, kaw Gl, à ملك فصور‎ ШЫ WI ee W واربعون‎ o بالنطفة‎ 
القدر)‎ GES : T. c "... وعظامها‎ 7, bob, 
"I روایته هی‎ ol al Lege учы} بمد قوله‎ ihor لفط‎ Ер روی ابو وات هذا الحدیث‎ 
إلا ان هذه الرواية ضعيفة السند» كما ان هذا‎ lo احدكم يجمع خلقه فى بطن 21 اربعين يوما‎ 
v المدرج لا اصل له فى جميع روايات البخارى ومسلم » ولا فى غيرهما من الروايات فى‎ ЬШ! 


GAY £۷١ AVN الأصول. (فتح البارى:‎ 
This hadith was also narrated by Abu ‘Awana, with the insertion of the word 


“nutfah” after “40 days.” Accordingly, his version states: “In every one of you all 
components of your creation are collected together in your mother's womb by 40 
days as nutfah.” However, according to the measures of criticism for authenticity, 
the chain of narrators for this hadith is weak, and the inseried word does not occur 
in the versions from Al-Bukhari, Muslim, and other main books of hadith. (Fath al- 
Bari, vol. 11, pp 479-481) 
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"When 42 nights have passed from the time of the nutfah (time of 
conception), Allah sends an angel to it, who shapes it and makes its 
ears, eyes, skin, muscles and bones..." (Sahih Muslim, Kitab Al- 
Qadar). 

In the early part of this phase, the embryo takes on a human 
appearance (tasweer adami), and the hadith describes this with the 
word “shapes”. Before the 42nd day, it is difficult to distinguish the 
human embryo from the embryos of many animals, but at this time it 
becomes clearly distinguishable in its appearance. 

Accompanying this development is a straightening of the em- 
bryo as described by “sawwa”. During this period, the embryo 
becomes more erect and acquires a more evenly rounded body. Some 
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of the generalized cells of the embryo begin to differentiate into 
various lines and modify into different functional moieties. This 
process results in straightening and the formation of organs necessary 
for viability. As the Qur'an describes: 

(v OT AY (سورة الإنفطار‎ «aUas У 2563» 
"Who (God) created you, then (fa) made you even and straight 
(sawwak) and then (fa) modified you (‘addalak)” (Surah Al-Infitar, 
82: Ayah 7). 

According to Table 1, which compares three ayat on the stages 
of development, itis apparent that the izam stage corresponds with the 
straightening stage (taswiyah). The word of sawwak in the Qur'anic 
statement indicates the following: 

(a) To straighten the position of the body from a bent position. 
(b) To make uneven things leveled. 

The embryo at the 7th week has a bent back thus taking the shape 

of the letter C during the mudghah stage. In the izam stage, the 
bending position is straightened and the surface becomes more even 
due to the disappearance of prominences and depressions. 
D. The lahm stage. Although precursor cells (myoblasts, or 
primitive muscle cells) are present adjacent to developing bone 
(Figure 16), differentiation into skeletal muscle attachments occur 
after the ossification process in the shaft and ends of the bones has 
begun. A major developmental landmark during the eighth week is 
the lahm stage, which describes the myogenesis (muscle formation) 
period, and which marks the development of definitive muscles in the 
trunk and limbs and the beginning of movement. The muscles take 
their position around the bones ("clothing the bones") and continue 
the process of straightening and smoothing (taswiyah) which began in 
the izam stage. Itis now known that the gonads (sex glands) begin to 
differentiate into testes and ovaries at this time (8th week), and the 
Qur'an refers to this development as well (See Table 1). 


40 Qur'an and Modern Science 


роса occipital 
of eye 
muscles a myotomes 
cervical 
myotomes 
= thoracic 
M > 
SSS > 
regressing we. > — myotomes 
caudal myotomes — ~ 
SS 
ISS 


sacral myotomes ^ lumbar myotomes 


Figure 16. Embryonic myotomes, or segments, from which musculature arises, during the 
lahm stage (51 days). (Reprinted with permission from Patten, 1968) 


VI. The growth (nash'ah) stage. 

Thelahm stage represents the end of the embryonic period during 
which much of organogenesis (organ formation) occurs. The Qur'an 
uses the word khalaqna (translated as “made” or "changed" in Ayat 
13,14 in Surah Al-Mu’minoon (23)) in referring to all of the embry- 
onic stages. Khalaqna indicates that new organized tissues аге being 
formed in these stages. However, with the 9th week, the period of fetal 
development (nash’ ah) begins. The Qur'an clearly distinguishes the 
beginning of this period by using the word ansha’ nahu in the follow- 
ing statement: 

Qi (سورة المؤمنون ۲۲: آية‎ 4... T LAR انشاناه‎ A» 
“Then We (ansha’ nahu) cause him to grow and come into being and 
attain the definitive (human) form” (Surah Al-Mu’minoon, 23: Ayah 
14). 


STAGES 


Al-Mu'minoon (23): 13,14 


Al-Qiyamah (75): 37-39 


2. Alaqah 
(leech-like) 


5. Lahm 
(muscles) 


6. Nash'ah 
(growth) 


=S ИЗ аш. р 
We then placed him as a nutfah 
(drop) in a place of settlement 
firmly fixed. 


Then We made the nutfah into 
an alaqah (leech-like structure). 


And then We changed (crea- 
ted) the alaqah into a mudghah 
(chewed-like substance) 


бф, iL Ci 
Then We made out of that 
mugghah izam (bones; 
skeleton). 


руши 
Was ће nota nutfah (drop) 
or part of germinal fluid 
emitted or programmed. 


UL کان‎ d 
Then he became alaqah 
(leech-like structure). 


And did God make (create) 
him. 


And then fashioned 
(straightened and smoothed) 
him. 


Then We clothed the izam 
with lahm (muscles). 


SIGE ¿GU ئم‎ 
Then We caused him to grow 
and come into being and attain 
the definitive (human) form. 


EMG жол ол Se gos 
Then of him He made the 
two sexes male and female. 
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Al-Infitar (82): 7,8 


AL الذى‎ 
Who God created you. 


2,3 
Маде you even and 
straight. 


Yo نی ای‎ Us 
And then modified you, 
in whatever form (facial 
features) He wanted He 
put you together. 


Table 1. Correlation between Qur'anic statements regarding the major stages in human 
development. 


> 6 


Ansha' nahu, means “to initiate", “grow and develop”, and “to 

rise and increase”. The interpreters of the Qur'an understood the 

following meanings for the Qur'anic passage: 

a. Development of the fetus into a creature capable of speaking, 
hearing and seeing. 

b. Breathing the spirit into the fetus. 

A. Characteristics of the nash'ah stage. 


The following characteristics are apparent in the nash'ah stage: 
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Rapid growth and development, which directly applies with the 
meaning of nasha'a as explained above. Directly after the lahm 
stage (9th week) until the 12th week, the fetus grows slowly, and 
then its growth becomes very rapid (Figure 17). 

Change in the nature of the fetus and development of his 
organs. The skeleton develops from soft cartilaginous bones to 
more solid, calcified bones, and by the time of 12 weeks gestation, 
centers of ossification are present in most bones. The limbs 
become differentiated and nails can be detected on the fingers and 
toes. The proportional sizes of the head, body and limbs change 
and their relative proportions become more balanced, particularly 
between the 9th and 12th weeks. Lanugo hair (fine hair) appears 
on the skin, which is fully differentiated into epidermis and 
hypodermis by 12 weeks. The external genitalia begin to differ- 
entiate in the 9th week. Also, the testes begin their descent and the 
internal female genitalia (uterus, oviducts, vagina) develop. At 
this stage in the 12th week, a male fetus can be easily distinguished 
from a female on the basis of the external genital organs. 

Voluntary and smooth musculature are established. Fetuses at 
this stage of development reveal (mimic) spontaneous move- 
ments, and reflex muscular contractions can be elicited by an 
external stimulus. In general, the overall physiological develop- 
ment of the nervous system parallels the maturation of the brain 
and spinal cord. 

Primitive and instinctive responses, such as sucking and grasp- 
ing, are subcortical functions and appear much later. Neverthe- 
less, this stage of development represents an important transi- 
tional landmark for the fetus because of its reasonably well 
coordinated reflexes and movements which become progres- 
sively vigorous in time. Other delicate and subtle developments 
occur in the fetus, which has changed from its first creation 
(embryo) to another one (fetus) as the Qur'an described. 
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Extensive and continued development of organ systems. The 
embryonic period, which ends with the lahm stage, is character- 
ized by the gradual appearance of organs. The fetal period which 
follows is characterized by the preparation of the organ systems 
for the performance of their postnatal functions. As the interpret- 
ers mentioned, this is the meaning of the Qur'anic phrase, “come 
into being and attain the definitive (human) form" , and thus the 
fetus is made into a creature capable of speaking, hearing and 
seeing. 
Acquisition of a soul. According to the Islamic information, the 
soul comes to the embryo sometime after day 40 to 45 in develop- 
ment, as mentioned in а hadith related by Abdullah Ibn Mas‘ood: 
= رسول الله‎ и “> ЈИ بن مسعود — رضى‎ E عن عبد‎ 
pm <l إن‎ tJ су (591271 وهو‎ — pens عليه‎ AUI d 
BE EE еј с ПА MS 
T ls ш с ذال عم‎ j= فى ذلك‎ G oe 
فيه الروح"‎ з md سعید»‎ jl T 4555, he اكتب‎ 2 Jue 
AL Gos OD ee الفط‎ en eel 
hy » وعبد انرر  فی مصتفه» واحمد فى المسند من طريق أخرى‎ 
2 «ыл فی‎ RS 
"The Prophet (peace be upon him), the truthful and trusted, told 
us, “In every one of you all components of your creation are 
collected together in your mother' s womb by 40 days and in that 
itis an alaqah like that, then in that it is a mudghah like that. Then 
God sends an angel ordered with four instructions. He is told to 
record his (the human being now developing) deeds, his provisi.... 
(future benefits), whether he will be miserable or happy, and then 
the spirit is breathed into him (the soul is acquired)" (17-26). The 
hadith indicates that there is some delay after the 7th week 
according to the use of the word thumma. 
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Embryological studies have not determined the acquisition of 
a soul to which the Qur'anic commentators referred. The nature 
of the soul is generally outside the realm of experimental science 
and is essentially unknown at this time to mankind. As God says 
in the Qur'an: 
إلا‎ ОЈ من‎ l Os Z >) من‎ e É pol ог 3b JUS 

(ao af: الإسراًء‎ 10525) SL 

"They ask thee concerning the Spirit. AA "The Spirit ( comes) by 

command of my Lord; of knowledge it is only a little that is 

communicated to уои (О men!) " (Surah Al-Isra’, 17: Ayah 85). 

However, what we do know is that there is a difference between 
life and the soul, although the nature of both is a mystery. А 
creature with a soul has self-awareness. On the other hand, the 
sperm and ovum are alive, since without life they would be unable 
to participate in fertilization. 

When the fetus is capable of moving voluntarily from his own 
desire, as opposed to moving reflexively, this could be taken as 
evidence that he has acquired a soul. During the 10th week of 
development, for example, the fetus exhibits spontaneous move- 
ments and moves in response to stimuli. While these movements 
may reflect primitive neurological reflexes and do not present 
conclusive evidence of the presence of a soul, they do indicate that 
the soul may be acquired near this time, and this would be in 
agreement with the time frame presented in the Islamic state- 
ments. 

Thus the word ansha'nahu, as it is used in the Qur'an, covers the 
most apparent external and internal developments and changes in 
features in this stage of human development. The three meanings 
given for nash'ah comprehensibly apply to this stage; "to initiate" 
applies with the initiation of the functioning of various organs 
systems, e.g. the kidneys begin to form urine, blood cells begin to form 
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in bone marrow, hair follicles first appear in the 10th week, etc.; “to 
grow and develop” applies with the rapid growth and the extensive 
development of all the organ systems of the body which occurs during 
this stage; and “to rise and increase" applies with the very rapid 
increase beginning in the 12th week in the length and weight of the 
fetus. Therefore the term of nash'ah appropriately and accurately 
applies to the fetal period of development. 
VII. Timing of the developmental events. Not only is the sequenc- 
ing of the embryonic and fetal developments indicated by the order in 
which they are mentioned in the Qur'an, but also the timing of these 
events is indicated by the use of the conjunctives fa, which means 
“then with little delay", and thumma, which means “then with some 
delay". The occurrences of fa and thumma, both of which are 
translated as “then”, are as follows: 
“We (God) created man from a quintessence of clay. We then 
(thumma)placed him as a nutfah (drop) in aplace of settlement, firmly 
fixed, then (thumma) We made the nutfah into an alaqah (leech-like 
structure) and then (fa) We changed the alaqah into a mudghah 
(chewed-like substance), then (fa) We made out of that mudg hah, izam 
(skeleton, bones), then (fa) we clothed the skeleton with lahm (muscles, 
flesh), then (thumma) We caused him to grow and come into being and 
attain the definitive (human) form. So, blessed be God, the best to 
create" (Surah Al-Mu'minoon (23): Ayat 13,14). 

The use of thumma indicates that there is a delay between the 
following events: 
1. Nutfah stage developing into the alaqah (first stage of the shaping 
(khalq) stage). 
2. Lahm (last stage of the shaping (khalq) stage) until the develop- 
ment of the nash'ah (fetal) period. 

During the implantation or harth phase of the nutfah stage, there 
is a slow rate of development until the alaqah stage. It takes about a 
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week from the beginning of harth (day 6) for the connecting stalk to 
form (day 14), such that the embryo becomes “attached and hanging”, 
andit takes about 10 days for the notochord to begin development (day 
16) in order for the embryo to take on the appearance of a leech or 
alaqah. Thus there is some delay in the formation of the alaqah stage. 

The nash'ah or fetal stage can be considered as beginning in the 
9th week, but is delayed in the expression of all of its characteristics 
until later. For example, the period between the beginning of the 9th 
week and the end of the 11th week is a period of relatively slow 
growth, and itis not until the 12th week that the rapid growth indicated 
by “ansha’nahu” begins. Additionally, the initiation of the develop- 
ment of certain organ systems occurs after the 8th week, or after the 
lahm stage, but the changes in these organs become more apparent 
after the 11th week. Thus, there is a delay until the 12th week for the 
full expression of nash’ah, and the word thumma accurately indicates 
this delay. 

The word fa indicates that the following stages occur directly 
after one another: 

1. Alaqah changing to mudghah. 
2. Mudghah changing to izam. 
3. Izam changing to lahm. 

The embryo at 24-25 days is in the end of the alaqah stage, and 
it makes a direct change into the mudghah stage at 26-27 days. The 
mudghah stage lasts until the 6th week, and then changes directly into 
the izam by the beginning of the 7th week, since the skeleton begins 
its appearance at that time. The lahm stage follows in the 8th week 
immediately after the izam stage, since muscle precursor cells begin 
their development into muscle as soon as the bone is formed and the 
muscles can become attached. Thus, the word fa is used in the Qur'an 
to accurately and strongly indicate that these developments follow 
one another immediately with no delay. 
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VIII. Conclusion. 

The terms which have been used in the Qur'an are very descrip- 
tive of developments which occur in the various stages, and they 
describe these events in their chronological order. Morphological 
changes that occur with developmentin each stage are also accurately 
described by the use of these terms. 

Because the staging of human embryos is complex, going through 
a continuous process of change during development, it is proposed 
that a new system of classification could be developed, using the 
terms mentioned in the Qur'an and Sunnah. The proposed system is 
simple, comprehensive and conforms with present embryological 
knowledge. 

These facts about human development could not have been 
known by Muhammad (peace be upon him) in the 7th century, 
because most of them were not discovered until the 20th century. 
Muslims and others are justified in concluding that these facts could 
only have been revealed to Muhammad (peace be upon him) by God, 
Who knows all about us - not only about how we develop but how we 
live and function. 


Human Development in the Qur'an, Sunnah and Modern Science 49 
BIBLIOGRAPHY 


Goeringer, G.C., Zindani, A.A. and Ahmed, M.A.,“Some Aspects of 
the Historical Progress of Embryology through the Ages", paper 
presented at The First International Conference for the Scientific 
Aspects of the Qur'an and Sunnah, Islamabad, Pakistan, 1987 

Johnson, E.M., Zindani, A.A. and Ahmed, M.A., "Description of 
Human Development: The Nutfah Stage", paper presented at 
The First International Conference for the Scientific Aspects of 
the Qur'an and Sunnah, Islamabad, Pakistan, 1987 

Moore, K. L., Zindani, A.A. and Ahmed, M.A., "Description of 
Human Development: Alaqah and Mudghah Stages", paper 
presented at The First International Conference for the Scientific 
Aspects of the Qur'an and Sunnah, Islamabad, Pakistan, 1987 

Moore, K. L., Zindani, A.A. and Ahmed, M.A., “New Terms for 
Classifying Human Development", paper presented at The First 
International Conference for the Scientific Aspects of the Qur'an 
and Sunnah, Islamabad, Pakistan, 1987 

Moore, K. L., The Developing Human, Fourth Edition, W.B. Saunders 
Company, Philadelphia, 1988 

Moore, K. L., Before We Are Born, Third Edition, W.B. Saunders 
Company, Philadelphia, 1989 

Nilsson, L., Firuhjelm, M., Ingelman-Sundberg, A. and Wirsen, C., А 
Child is Born, Delacorte Press, New York, 1982 

Page, E.W., Villee, C.A. and Villee, D.B., Human Reproduction. 
Essentials of Reproductive and Perinatal Medicine, 3rd edition, 
W.B. Saunders Company, Philadelphia, 1981 

Persaud T.V.N., Zindani, A.A. and Ahmed, M.A., “Description of 
Human Development: Nash'ah Stage - The Fetal Period", paper 
presented at The First International Conference for the Scientific 
Aspects of the Qur'an and Sunnah, Islamabad, Pakistan, 1987 


50 Qur'an and Modern Science 


Pritchard, J.A. and MacDonald, P.C., Williams Obstetrics, 16th 
edition, Appleton-Century-Crofts, New York, 1980 

Simpson J.L., Zindani, A.A. and Ahmed, M.A., “Genetic Program- 
ming in the Nutfah Stage: Complexity due Multiple Mecha- 
nisms", paper presented at The First International Conference for 
the Scientific Aspects of the Qur'an and Sunnah, Islamabad, 
Pakistan, 1987 


WORLD ASSEMBLY OF MUSLIM YOUTH (WAMY) 
Founded: 1392 AH (1972 CE) 
Headquarters: Riyadh, Saudi Arabia 


Nature: First International Islamic Organization dealing 
specially with youth affairs embracing over 450 Islamic youth/student 
organizations in the five continents. 


Aims: 

I Serving the true Islamic ideology based on Tawheed. 

II. Consolidating the factors of ideological unity and strengthening the 
Islamic fraternal relationship among the Muslim youth. 

III. Introducing Islam to the world using all available means. 

IV. Crystallizing and supporting the constructive role of youth and 
students in developing and Islamic society. 

V. Assisting Islamic youth organizations all over the globe through 

effecting a co-ordination in their activities and helping them to 

implement their projects. 

Organizing and holding local and regional youth camps in different 

parts of the world all year round to train Muslim youth in leadership 

and organization. 


VI. 


— 


The World Assembly of Muslim Youth 
Prince Abdul Aziz Bin Musaed Bin Jalawi Street, Sulaimaniya 
P.O. Box 10845 Riyadh 11443 Saudi Arabia 
Tel: (9661) 464-1669/3 Fax: (9661) 464-1710 
Telex: 400413 ISLAMI SJ 


